SUMMARY The results of a prospective inquiry into the aspirin taking habits of a consecutive series of 118 patients admitted to a large general hospital with acute perforation of peptic ulcer are presented. The series shows considerable increase in the proportion of females to males and of ulcers of the stomach compared to pyloro-duodenal perforations in contrast to British experience. Forty-five per cent of males and 75 % of females were accustomed to taking at least two doses of an aspirin preparation weekly and most of the women took at least two doses daily. There was a highly significant association of heavy aspirin intake with ulcers of the stomach. The data support the theory that aspirin abuse is a cause of chronic gastric ulcer. It also supports the hypothesis that aspirin is the environmental factor responsible for the epidemic of gastric ulcers in middle-aged women in eastern Australia.
There is a growing awareness of the role of aspirin in the production of gastric lesions, both acute and chronic. In eastern Australia this has been linked with a high incidence of chronic gastric ulcer in persons accustomed to taking large quantities of proprietary APC powders containing aspirin, phenacetin or paracetamol, and caffeine. The present study reports a prospective investigation of the association of perforated peptic ulcer and aspirin abuse.
Case Material and Methods
For the four-year period beginning 1 weekly for a similar period were classed as 'regular' aspirin takers. Those taking none or lesser quantities were classified as 'no aspirin'. 'Aspirin before' refers to those patients who, not being accustomed to taking aspirin regularly, took some within 48 hours of the ulcer perforation. Prepyloric ulcer was diagnosed if the ulcer was between the pyloric ring and antrum and gastric if elsewhere in the stomach. No attempt was made to distinguish pyloric and duodenal ulcers, or acute from chronic ulcers.
Results
There were 118 patients admitted with perforated peptic ulcer during the period of study (Table I) For the largest group, those males taking no aspirin, pyloro-duodenal ulcers outnumbered prepyloric and gastric ulcers by 3 to 1, a ratio lower than obtained in most parts of the world. For those with a regular aspirin intake, the ratio falls to 5: 3. By contrast, in the group with a heavy intake of aspirin, the major group comprises prepyloric ulcer.
In females the numbers are low but similar trends are present. Only five took no aspirin and four of these had pyloro-duodenal ulcers. Among the heavy takers of aspirin there were again four pyloroduodenal ulcers but these were outnumbered by eight gastric and three prepyloric ulcers.
Discussion
In 1961 Douglas and Johnston from Queensland reported that many of their patients with chronic gastric ulcers suffered from chronic headaches for which the patients took aspirin. They reported 78 inpatients with gastric ulcer of whom 57 were aspirin takers and they estimated that their ulcer patients took seven times as much aspirin as the normal population. At this time the writer was engaged in a review of a large series of patients with gastrointestinal haemorrhage (Duggan, 1972) and it was becoming evident that an association of gastric ulcer and aspirin abuse existed. The present study was then initiated in 1962 as it was felt that perforation of a peptic ulcer is a dramatic event leading to admission to hospital and almost always to unequivocal localization of the ulcer. By the time of publication of the first two years' data (Duggan, 1965) , Billington, in a series of papers, had drawn attention to an epidemic of gastric ulcer in young and middle-aged females in eastern Australia (Billington, 1960a (Billington, , b, 1963 (Billington, , 1965 . He deduced that the cause was an environmental one, which had begun to operate during the last war. Although the conventional view at that time (Shay and Sun, 1963) was that aspirin had no association with gastric ulcer, our preliminary results suggested that aspirin abuse was associated with perforated gastric ulcer. Furthermore the data raised the possibility that aspirin was the environmental agent proposed by Billington.
Since then it has become clear that aspirin abuse, principally in the form of proprietary powders containing aspirin, phenacetin, or paracetamol and caffeine (APC powders), is widespread in eastern Australia (Lavan, Benson, Gatenby, and Posen, 1966; Purnell and Burry, 1967; Gillies, Skyring, and Livingstone, 1972) . Aspirin abuse is associated with chronic gastric ulcer, particularly in females (Gillies and Skyring, 1968; Chapman and Duggan, 1969; Alp, Hislop, and Kerr Grant, 1970) , with bleeding gastric ulcer (Duggan, 1970) , and with analgesic nephropathy in association with gastric ulcer (Dawborn, Fairley, Kincaid-Smith, and King, 1966; Gault, Rudwal, Engles, and Dossetor, 1968; Fellner and Tuttle, 1969; Duggan, 1971) .
The present data strengthen the hypothesis (Duggan, 1965 ) that aspirin abuse is the environmental factor causing the epidemic of gastric ulcers in women in eastern Australia. There were 84 patients in whom the ulcer was in the stomach or pyloro-duodenal region and in whom the aspirin intake was known (Table III) . There is a highly significant association of gastric ulcers and a heavy intake of aspirin (x2 = 11.9, p < 0@5 %). (Langman, 1970) reinforces this view.
